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Sir: 

DECLARATION UNDER 37 C.F.R. g 1.131 OF BENJAMIN S. WITHROW 

1 . My name is Benjamin S. Withrow of the law firm of Withrow & Terranova, PLLC, and 1 
am a registered U.S. patent attorney, Registration No. 40,876, 

2. Starting in 2000, and continuing until the present time, I have been retained as outside 
counsel for Nortel Networks, Ltd. ( 6C Nortel"), the assignee of the present application. 

3. On or about September 10, 2001, 1 received instructions from Nortel to prepare and file a 
patent application for an Invention Disclosure entitled "Physical-Layer- Assisted Fast NAK for 
RLP in Wireless Access Networks", which is attached to this Declaration as Appendix A 
(hereinafter "Invention Disclosure"). This Invention Disclosure was assigned attorney docket 
number 7000-105. 

4. The Invention Disclosure was completed by the inventor, Hang Zhang, on November 21, 
2000. 

5. Prior to September 1 0, 2001, 1 received instructions from Nortel to prepare and file patent 
applications for a number of previous Invention Disclosures. 

6. From the time of receiving the instructions from Nortel to prepare and file patent 
applications for a number of previous Invention Disclosures until about November 9, 2001, 1 
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worked to prepare patent applications for the number of previous Invention Disclosures in 
essentially a chronological, first-in-first-out fashion. 

7. Starting on or about September 1 0, 2001 and continuing through November 9, 2001 , 1 
diligently reviewed the Invention Disclosure, met with the inventor Hang Zhang, and diligently 
worked to prepare a patent application (hereinafter "Patent Application") claiming the invention 
disclosed in the Invention Disclosure. 

8. On November 9, 2001, my assistant, Jennifer Rush, sent a first draft of the Patent 
Application (hereinafter "First Draft 55 ) to the inventor, as evidenced by the spreadsheet attached 
lo this Declaration as Appendix B. 

9. On November 26, 200 1 , 1 received comments from the inventor regarding the First Draft, 
as evidenced by the spreadsheet attached to this Declaration as Appendix B. 

10. On November 26, 2001, 1 revised the Patent Application to incorporate the comments 
from the inventor for the First Draft, and sent a revised Patent Application to in-house counsel at 
Nortel, as evidenced by the spreadsheet attached to this Declaration as Appendix B. 

11. On November 27, 200 1 , my assistant, Jennifer Rush, sent a copy of the revised Patent 
Application and the inventor declaration and assignment document to the inventor to be signed, 
as evidenced by the spreadsheet attached to this Declaration as Appendix B. 

12. On November 28, 2001 , T received a signed inventor declaration and assignment 
document from the inventor, as evidenced by the spreadsheet attached to this Declaration as 
Appendix B. 

13. On December 12, 2001, 1 received approval from in-house counsel at Nortel to file the 
Patent Application substantially as drafted in the Patent Application sent to in-house counsel on 
November 27, 2001, as evidenced by the spreadsheet attached to this Declaration as Appeudix B. 
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14. On December 13, 2001, the Patent Application was filed at the U.S. Patent & Trademark 
Office and was assigned Application Serial Number 10/020,834. 

15. I hereby declare that all declarations made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 




August 14. 2006 
Date 
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by miplemratoig a retransmission mechanism for non-delay-sensitive services and applications. An IP-aware RLP desim 
allows a RLP frame to encapsulate an IP packet or fragment of a IP packet Each RLP frame header includes a scquencT 
number to maintain the mtegrity of RIP frames flowing over the wireless link. In a NAK-based RIP ARQ scheme after 
identifying the loss of a RLP frame at the receiver side RLP, a NAK message is sent to the transmitter side RLP This NAK 
message triggers a retransmission of the RLP frame by the transmitter aide RLP. A lost RLP frame is identified bv checking 
the sequencenumbers. For example, the receptions of RLP frame No. n and No. n+2 in a row means that RLP frame n7£i 
was lost After receiving RLP ftame No. n+2, the receiver side RLP sends a NAK for frame No. n+i. In a high-speed wireless 
Internet access system, packet : mter-.arrival times may be wide-spread duo to the high burstiness (non-stream^e^tnr^of 
packet applications. If packet No. n+2 arrives at the receiver a relatively long time after packet No. n, then the receiver RLP 
W " a 5^™? ofxm ** Possible loss of packet No. n+1 . This results m a longer wireless link dclayfor 
packet No. n+1. Also, for a wireless access system with a shared fat downlink channel, the scheduler can cause a similar 
probkm as described above For example, me scheduler may schedule packet No. n+2 a long time after scheduling packet No 
n+1 due to die real-tone traffic load, scheduling algorithms , etc This invention investigates a phyacal-kyer-asstoed method 
t0 ^^^^f^^^i^^^T^^ of RLP frames necLgraransmissi^ 



-TtTfT* e ^S^ th o°> to solve this problemQualcomm solution (NAR-b^d3^1SdmgTfiame^n^^ 
mmated at the scndei -RLP side. If the next frame is scheduled before the timer expiration, this timerTreset Otherwise, upon 
the sxpration of the timer, the sender side RLP transmits a RLP control message which indicates the last octet sent so far 
(such a RLP control message will he protected with a higher level of reliability than is the data traffic). The receiver RLP then 
checks if it has received all of the transmitted data. If the last octet in the control message is larger than that in the data which 
has been received so far, ^n apparently one or more RLP frames have been lost This triggers an immediate NAK message 
In this way the receiver side RLP does not have to wait until the next RLP frame's arrival before it knows if any RLPfranLs 
have been lost The toner value is fixed and is non~QoS based. Nortel's solutiontAfter sending an RLP ftame two timers are 
initiated at the sender RLP side. If Aefmntimeris allowed to expire, it means that the sender does not yet know whether or 
not toe receiver has a valid copy of me RLP fame. An ACK REQ signal is seat to toe receiver asking it for the sequence 
number of the most recent RLP frame received. If no response is obtained before the second timer expires, the sender 
assumes that the receiver does not have a copy of that RLP frame and retransmits it The timers are cancelled if toe 
«msmitter is able to detennme eitfier that the receiver has a copy of the RLP frame in question or will be requesting it via the 
NAK procedure. Pcnomc ACK signals may also be sent by the receiver to reduce the overall amount of signaling over the 
wireless took. The timer values are set according to the desired QoS delay bounds for the data traffic being transmitted These 
solutions improve delay performance. However, there is still some room for further enhancement The proposed enhancement 
here is expected to farther shorten packet delay for packets which require retransmission. Timer values in this algorithm are 
set depending on pack et QoS. *' 
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This proposal is a pnysical-kycr-assisteu and QoS-based solution and can be used on top of both e>dstaig"sohI5ol5irSLP 

fames need to be retransmitted in two different situations. In the first case (Case 1, representing much less than 1% chance of 
happening), the transmitted RLP frames are totally lost and the receiver cannot detect any signal. In the second case (Case 2, 
representing more man 99% chance of happening), the signal can be received but the received frame is in error (user JDD can be 
detected correctly, see assumption (1) below). For Case 2, the physical layer can send a rnirnirive to the RLP to inform it that a 
damaged RLP frame has been detected This primitive will trigger an immediate NAK message to the sender and in this way, 
a corrupted RLP feme can be NAK-ed much more quickly than via any of the other available solutions. The steps for this 
proposal arc described as follows:(l) Assumption: user ID information related to each RLP frame can be detected correctly 
with a much higher level of reliability man for data traffic. This can be accomplished either by using a more robust 
modulation and coding scheme for greater protection or by each user's particular preamble for forward link demodulation (e.g 
Qualcomm's HDR).(2) Enhancement to Qualcomm's solution: (refer to Fig. l)a. Upon sending a RLP frame, a timer with a 
fixed value is set tor this RLP frame at the sender side,b. At toe receiver side, if me physical layer identifies a corrupted RXP 
frame, it sends a primitive to the RLP immediately to indicate that a corrupted frame has been identified.^ The receiver side 
RLP sends a NAK to the sender RLP to indicate the last octet received so fhi.d Upon received the NAK, the sender RLP 
resets timer of mat RLP frame It then retTarjsrnits the lost frame and set a timer for the retransmitted frame upon the 
retr ansmiss ion donc.c. At the receiver side, in case the physical layer cannot even detect a RLP frame due to severe fading the 
original solution will kick in to recover the lost At the timer expiration, the sender RLP transmits a message showing the lasx 
octet sent so far. So the receiver will know if mere is any RLP frame missing after this message.(3) Enhancement to Nortel's 
solution: (refer to Fig. 2)a. After sending a RLP frame, the sender side RLP sets a QoS-dcpendent rimer value based on the 
QoS of dicRIP fianc.b ; At the receiver side, if the physical layer identifies a corrupted RLP frame, it sends a primitive to the 
RLP irnmediatexy to indicate that a corrupted frame has been identified^ The receiver side RLP sends a NAK to the sender 
side RLP to indicate the last octet received so far.dl Upon received the NAK, the sender RLP resets the timer of that RLP 
frame and retransmits the lost frame based on the QoS-aware RLP ARQ algorithm and set a rimer for the retransmitted frame 
upon the retoLnsnussion donc.c. At the receiver, if the physical layer cannot even detect this RLP frame due to severe fading 
men go back to original solution: At the timer expiration, the sender RLP sends a message asking for the last sequence number 
received so tar. The receiver side replies with its last known sequence number and this will trigger a retransmission 
round. With this enhancement, the net delay of RLP frames which require retransmission can be expected to be shortened, For 
a lost frame, with a conservative assurrrptlon that case 2 happens with more than 99% probability and case 1 happens with 
much less than 1% probability, the delay performance for packets which require rerrarismission can be improved in 99% of the 
retransmission cases. When this proposal is applied to RLP ARQ schemes where the ARQ parameters are fixed (c.g„ round of 
retransmissions and number of copies for each rotransurission), this proposal can be flexibly adapted to those schemes For 
example, if the number of copies of each rerransmission round is no larger than 3, the receiver side RLP wifl send a NAK only 
if it receives, c.g., three rariraoitives in row. 



Technical benefits- Improves the delay performance of the wireless link, thereby aidni^ m irriproving QoS^delay performance 
and support multiple QoSs. Simplifies the signaling procedure for retransrnissions, and consequently decreases the signaling 
message loadCommercial benefits* Added value to Nortel's patent profile for current 3G systems and future wireless access 
systems,' Contribution to current 3G standards and future wireless access network (e.g., mobile o r fixed) standards. 
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